The implementation of an integrated computer-assisted system for minimally invasive cardiac surgery.
Preoperative planning and surgical navigation are two crucial aspects of a computer-assisted system for the success of minimally invasive cardiac surgery. In the first part, port placement planning was mainly discussed. We proposed an algorithm based on four criteria to achieve optimized placement. In the second part, an optical tracker was used to locate the thoracoscope and surgical instruments accurately and to show the relative positions between the thoracoscope, surgical instruments and the patient's anatomical structures. An image-matching technique was employed to help the surgeon locate the target, using real-time thoracoscopic video images during the procedure. In order to verify our proposed algorithms, several clinical planning cases were performed to compare our port placement algorithm to the traditional method. Both phantom test and animal study experiments were also done to demonstrate the validity of the target tracking of the system. Both the phantom test and the animal study revealed that the fiducial registration error (FRE) was 1.08 +/- 0.16 mm and system error was 5.05 +/- 0.67 mm, respectively. A novel computer-assisted system for minimally invasive cardiac surgery has been developed. This method has shown its capability to achieve the preoperative planning and real-time surgery navigation.